Final analysis is in progress of a measurement of G made using a cryogenic torsion pendulum in the 'dynamic' (time-of-swing) mode. We have collected and analyzed data which will yield a G measurement with about 20 ppm statistical uncertainty. A value for G will be reported at CPEM 2002.
M e t h o d
We determine G by measuring the change in oscillation frequency of a thin-plate torsion pendulum due to a pair of ring-shaped source masses positioned alternately as indicated in figure l. The pendulum is in an evacuated chamber within a dewar filled with liquid helium; the source mass rings are suspended outside the dewar at room temperature. The pendulum's suspension point is maintained at -2.7 K, controlled within 0.3 mK. The high Q afforded by the low temperature operation minimizes bias due to fiber anelasticity [I] . 2.57, 4.21, 7.40 radians. Data runs were made by setting the pendulum's amplitude to about 50 mrad above one of the cxtrema, then allowing tbc pendulum to 'ring down' while alternately moving the source mass rings every , 20 pcndulum cycles ( figure 3) . We made 26 data runs with durations varying from 10 to 50 hours, totaling about 550 hours. For each of these runs, a d u e and uncertainty of KG was determined (figure 4). Between sets of several runs, the source mass rings were rotated around their vertical and/or horizontal axes to average out possible asymmetries; four unique ring configurations were used. Occasional 'glitches' appearing in the pendulum's measured period (see figure 3) were removed in the determination of KG values. To avoid possiblc bias in data selection and analysis as wcll as in evaluating uncertainties in measured quantitics, wc do all analysis in such a way that we do not know the value of G that is emerging at intermediate stages of the analysis. We do this by not allowing ourselves to know the exact result of the NIST measurement of the mass of our source mass rings until we arc rcady to announce a result. Thus our measurement analysis gives us measured values of the product KG and its uncertainty, but we do not know the exact value of K and hence of G until the final step of our analysis.
